Basal forebrain grafts in the hippocampus and neocortex: regulation of acetylcholine release.
The regulation of acetylcholine (ACh) release from cholinergic neurons transplanted to the hippocampus or neocortex was studied by microdialysis in awake rats. Fetal basal forebrain tissue was implanted as a cell suspension or solid graft into the fimbria-fornix-lesioned hippocampus, or as a cell suspension into the frontal cortex after excitotoxic lesion of the nucleus basalis. Several months after transplantation, microdialysis probes were implanted in areas of the hippocampus or frontal cortex reinnervated by the grafts. The grafts restored lesion-induced deficits in steady-state ACh release up to normal or above normal levels in both hippocampus and frontal cortex. The responses to KCl and tetrodotoxin suggested that the ACh release exhibited normal firing-dependent properties. By applying various behaviorally arousing stimuli that normally activate the basal forebrain projection systems, we wished to investigate the functional integration of the grafts in the host brain. In the hippocampus, sensory stimulation, immobilization stress and motor activity all resulted in increased release of graft-derived ACh amounting to 25-65% of the normal response. Variations in ACh levels during the day-night cycle was, however, not observed in the grafted rats. In the frontal cortex, immobilization enhanced the graft-derived ACh release (60% of normal response), whereas the response to sensory stimulation did not reach significance. Since the activity of the normal basal forebrain projection systems is under influence of monoaminergic brainstem afferents, we investigated the effects of systemic administration of amphetamine or apomorphine on ACh release in the hippocampus. Both drugs produced increases in graft-derived ACh release although the response was variable and less pronounced than normal. In conclusion, the graft-derived ACh release was affected by behavioral manipulations and catecholaminergic drugs that normally modify cholinergic septo-hippocampal and basalo-cortical activity. This strongly suggests a high degree of functional integration of the graft in the host brain allowing for a regulated release of transmitter that can be adjusted during ongoing behavior.